


































































































































































































































































































































































































































































































































































































Group	 Ecological	characteristics	 References	 Class	
Green	algae		
(GA)	
	
• Simple	nutritional	requirement.	
• Slow	growing.	
• Accumulate	organic	osmolytes	to	face	osmotic	stress.	
• Protection	against	oxidative	stress	via	non-photochemical	
quenching.	
• Cope	with	high	light	condition	by	producing	protective	
carotenes	and	xanthophyles.	
• Able	to	use	water	vapor.	
• Mixotrophy.		
• Algal	propagules	can	remain	viable	in	the	atmosphere	for	
extended	period.	
Gorbushina	
2007,	
Scheerer	et	al.	
2009,	
Cutler	and	Viles	
2010	
S	
S/C	
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Figure	captions	371	
	372	
Figure	1:	A	SAB	growing	on	the	white	marble	of	the	Lincoln	Memorial,	Washington,	DC.	(A)	Antefix	373	
on	the	roof	of	the	Lincoln	Memorial.	(B-C)	Close-up	shots	of	a	vertical	SAB	on	the	Jefferson	374	
Memorial.	(D)	Confocal	laser	scanning	imaging	of	a	biofilm	taken	from	this	location.	Blue	are	375	
microcolonies	of	photoautotrophic	microbes,	green	are	chemoheterotrophic	microbes,	and	red	376	
are	extracellular	polymeric	substances.	377	
	378	
Figure	2:	Multiple	trophic	levels	in	SABs	inhabiting	stone	surfaces.	The	microbial	food	web	in	SABs	379	
is	influenced	by	both	bottom-up	(resource-supply	driven)	and	top-down	(predation-driven)	forces.		380	
	 24	
	381	
Figure	3:	Interdependent	cycling	of	nutrients	that	occurs	among	the	main	functional	groups	382	
retrieved	on	a	tombstone	located	in	a	polluted	environment.	The	organic	carbon	produced	by	383	
cyanobacteria	during	photosynthesis	supports	the	growth	of	microorganisms	that	require	organic	384	
matter	as	energy	source	such	as	sulfate	reducing	bacteria	(SRB),	and	sulfur	oxidizing	bacteria	385	
(SOB).	SOB	consumes	the	oxygen	produced	by	cyanobacteria,	creating	the	anaerobic	environment	386	
for	SRB	and	anoxygenic	phototrophic	sulfur	bacteria.	The	SOB	quickly	remove	the	metabolic	387	
products	of	SRB,	S2-,	that	could	inhibit	cyanobacteria	and	at	higher	concentrations	also	SRB.		388	
	389	
Figure	4:	Reflection	of	SAB	microbial	traits	on	the	Competitor	(C)-Ruderal	(R)-Stress	tolerator	(S)	390	
life	strategy	framework	as	was	proposed	for	plants	by	Grime	(1977).	Hyp:	Hyphomycetes;	MCF:	391	
Micro	Colonial	Fungi;	Cya:	Cyanobacteria;	Act:	Actinobacteria;	GA:	Green	Algae;	Lit:	Lithotrophs.	392	
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